Introduction
Magnetic Particle Imaging is a new imaging modality, capable of high spatial as well as temporal resolution. Intensive research to develop high resolution scanners with a large field of view (FOV) is still necessary, because increasing amount of data in the FOV influences the reconstruction effort. This problem has to be solved and optimized. Furthermore, the size of the FOV is limited by medical factors such as specific absorptions rates and peripheral nerve stimulation as well as technical factors like cooling of coils. This work discusses two approaches to enlarge the FOV by splitting the region of interest (ROI) into patches.
Methods
We propose two approaches to split the FOV with respect to a total measurement time less than 40 ms, i.e. 25 frames per second. The first approach splits the FOV into NxM patches that are reconstructed individually and combined with a specific weighting afterwards. Aiming for real-time imaging the measurement time of each patch has to be less than 40 ms/N*M. The second approach splits the FOV in N nested patches with different sizes. The smaller the FOV, the higher is the density of the Lissajous trajectory. Furthermore, this method uses the property that the density of the Lissajous trajectory is higher at the edges. Again, the measurement time of each patch has to be less than 40ms/N, but no time to change the gradient field position will be necessary in a hardware setup.
Results
Both approaches show promising results, although some artifacts occur at the edges of the patches. This is probably due to signal responses from phantom parts, which are not covered by the patch. The resolution of both methods is better than covering the FOV with only one patch.
Conclusion
This simulation study showed that both proposed methods improve the spatial resolution while decreasing the reconstruction effort.
